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(3) Derivative of N-acetilcysteine having therapeutical activity, process for its preparation and related pharmaceutical 
compositions. 

(57) The thioester of N-acetylcysteine with p- 
isobutylphenylpropionic acid simultaneously shows anti- 
inflammatory and mucolithic activities. It is prepared by 
reacting a reactive derivative of p-isobutylphenylpropionic 
acid and N-acetylcysteine at low temperature and in a polar 
solvent. 

The salts with organic and inorganic bases, with basic 
aminoacids and with basic antibiotics having macromolecu- 
tar structure, are stable and generally water soluble, whereby 
the active principle of the invention can be formulated for 
oral, parenteral, rectal and topical administration. 
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Derivative of N-acetylcysteine having therapeutical activity, process for its 
preparation and related pharmaceutical compositions 

ooooo 

The present invention relates to a thioester of N-acetylcysteine propionylglicine 
with p-isobutylphenylpropionic acid and having the formula: 

C H,-CH-CO-S-CH -CH -CH -COOH 
Z / \ 

NH C -CHL 
O 3 




CH 3 CH 3 

having interesting anti-mfiammatory and mucolithic propertes, aswell as to its 
non toxic and pharmacologically acceptable salts. The anti-inflammatory activity 
of the p-isobutylphenylpropionic acid is known, and there are also known its 
disadvantages from the therapeutical and use point of view. 

The compound of the invention, .as such or converted to a salt with inorganic 
bases containing alkaline or earth-alkaline ions, or with basic aminoacids, such as 
arginine ad lysine, or with nuclei of basic antibiotics, such as erythromycin and 
propionylerythromycin, shows interesting properties, since it is simultaneously 
endowed with anti-inflammatory and mucolithic activity. 

The present invention relates also to the process for the preparation of the 
subject compound, which is characterized in that a halide of p-isobutylphenylpro- 
pionic acid and a derivative of N-acetylcysteine are reacted in a medium having 
alkaline pH comprising a polar solvent, preferably water or mixtures of water 
and dioxane, at low temperature, giving place to a low melting thioester which, 
at room temperature, is an odorless pale yellow oil. The reaction product, as such 
is devoid of impurities and is utilized in the salt forming reaction with the 
several bases above referred to, in order to obtain the corresponding salts, which 
are stable, water soluble and easy to be used in the pharmaceutical field. 
The following esample illustrates, in non limiting sense, the process for the 
preparation of the derivative of the invention. 

EXAMPLE 
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A flask is charged with 600 mis of chloroform and 250 mlsof SOCl 2 and this 
solution is slowly supplemented with 500 g of p-isobutylphenylpropionic acid. 
The latter is dissolved by lowering the temperature to value near 0°C. Then a 
heating to 20-25°C is carried out and at that point SO z and HC1 are developed. 
The heating is showly continued up to 60-63°C, the reaction being monitored on 
the basis of the gas development and until the latter ceases. The reaction 
mixture is concentrated under vaccum to eliminate the solvent and the unreacted 
thionyl chloride, and an oil is obtained which is used as such for the subseguent 
reaction. There are obtained 540 g of the chloride of the p-isobutylphenylpropio- 
nic acid 

b) preparation of thioester of p-isobutvlohenyloropionic of N-acetvlcvsteine A 
flask is charged with 50 mis of water: after a cooling to a temperature of about 
0°C, 16.32 g (0.1 moles) of N-acetyl-(L)-cysteine and 4 g of a 50% solution of 
NaOH are added. The reaction mixture is maintained under cooling at 0°C and 
there are slowly and simultaneously added 22.5 g of chloride of the p- 
isobutylphenylpropionic acid and 4 g of NaOH dissolved in 20 mis of water. 
The reaction during this addition is hexothermlc and the temperature is 
controlled so that it is not higher than + 5°C. The reaction time is of between 3 
and 5 hours. Upon the reaction is completed, the temperature is increased and 
then the volume is doubled with further water, the reaction mixture being then 
made acidic with HC1 unitl a definitely acid pH is obtained. 

The oily product is extracted with methylisobutylketone, the extract is dried 
over Na 2 SO^, it is concentrated to dryness and a dense oil is obtained (yield: 32 
g). The oil is dissolved in isopropyl alcohol, is filtered with carbon and 
concentrated againt to dryness. A very dense oily product is .obtained, which is 
chroma tographically pure. 

c) preparation of the salt of (DL)-lysine of p-isobutylphenv lpropionoylthio-N- 
acetylcysteine 

These salts are readily obtained in solvents of the classes of ketones and alcohols 
by reacting one mole of rythromycin base or propionylerythromycin with one 
mole of p-isobutylphenylpropionoylthio-N-acetylcysteine. The products are whi- 
te, low melting crystals. 
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The products of the. present invention show mucolithic activity, besides the anti- 
inflammatory activity, and can be used in all the possible pharmaceutical forms, 
such as tablets, capsules, syrups, suspensions, aerosols, normal or lyophilized 
vials, granulated formulations, creams, etc. 

The thioester of N-acetyl-cysteine with p-isobutylphenylpropionic acid has been 
pharmacologically tested, with the following results: 

1) Toxicity . , 

It has not been possible to determine the LD 3Q since at the dose of 900 mg/kg no 
cases of death were revealed. 

2) Anti-inflammatory activity The tests used for the evaluation of the anti- 
inflammatory activity were respectively that of the kaolin and that of the egg 
white. 

a) Anti-inflammatory activity in the kaolin test. For each compound 16 rats of 
male sex, of the Sprague-Dawley strain and of 200-250 g of body weight, were 
used- The rats were divided into four groups each comprising four rats. All-the 
animals were injected with a 10% suspension of kaolin. The first group was used 
as the control, whereas the other three groups were administered with doses 
respectively of 50,75 and 100 mg/kg. The measurements of the diamzrers of the 
articulation were effected one hour after the kaolin injection and then every 24 
hours. 

The obtained data are reported in the table 1. The inoculation of kaolin caused an 
increase of the tibio-tarsal articulation which has been partially limited by the 
treatment with the test compound. 
TABLE 1 
Kaolin test 

DOSES Anti-inflammatory activity % 

Controls 

(Kaolin) 

50 mg/kg 

75 mg/kg 12 
100 mg/kg 26 
b) Egg white test. 
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For ach compound 16 mal rats, of th Sprague-Dawley strain and weighing 300 
g, were used. The animals were divided in four gr ups each comprising four rats. 
The first group served as a control, whereas the ther three gropus wer orally 
administered, with a 30 minute interval, with two doses of 50,75 and 100 mg/kg 
of the test compound. 

The last administration was immediately followed by the inoculation of 0.1 ml of 
egg white in the rear paw of all the animals, including the controls. 
The measurements of the diameters of the articulations were effected 3 and ft 
hours later. 

The data obtained in the present test are reported in the table 2. 
TABLE 2 
Egg white test 

DOSES Anti-inflammatory activity % 

Controls 
50 mg/kg 

75 mg/kg 12 
100 mg/kg 20 

The thioester of N-acetylcysteine with p-isobutylphenylpropionic acid according 
to the present invention and the aforesaid salts are formulated by the known te- 
chniques, excipients, solvents, fillers, etc, giving place to pharmaceutical 
compositions in form of tablets, suppositories, injectable solutions, suspensions, 
syrups, emulsions, creams and aerosols. 

In fact the stability and solubility of the subject compound and of its salts allow 
for such a complete range of uses. 
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CLAIMS 

1) Thioester of N-acetylcysteine with p-isobutylphenylpropionic acid and the non 
toxic and pharmaceutical^ acceptable salts thereof with organic and inorganic 
bases. 

2) Thioester according to claim 1, characterized in that said salts are formed 
with inorganic bases containing alkaline and earth-alkaline ions. 

3) Thioester according to claim 1, characterized in that said salts are formed 
with basic aminoacids. 

4) Thioester according to claim 3, characterized in that said basic aminoacids are 
arginine and lysine. 

5) Thioester according to claim 1, characterized in that said salts are formed 
with basic antibiotics. 

6) Thioester according to claim 5, characterized in that said basic antibiotics are 
erythromycin and propionylerythromycin. 

7) A process for the preparation of the thioester of N-acetyl-cysteine with p- 
isobutylphenylpropionic acid, characterized in that a halide of the p-isobutylphe- 
nylpropionic acid is reacted with a derivative of N-acetylcysteine in a polar 
medium at an alkaline pH and at low temperature. 

8) A process according to claim 7, characterized in that said halide is the 
chloride and said derivative of N-acetylcysteine is the sodium salt. 

9) A process according to claim 7, characterized in that said polar medium 
comprises water or mixtures of water and dioxane and the reaction temperature 
is of between 0 and 5°C. 

10) Pharmaceutical composition having anti-inflammatory and mucoiithic activi- 
ty, characterized by containing together with the common excipients and/or 
solvents, an effective amount of the thioester of N-acetyl-cysteine with p- 
isobutylphenylpropionic acid or a non toxic and pharmacologically acceptable salt 
thereof according to claims 1 to 6. 

11) Pharmaceutical composition according to claim 9, in form of tablets, syrups 
and suspensions for the oral administration. 

12) Pharmaceutical composition according to claim 9, in form of solution of the 
parenteral administration. 
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13) Pharmaceutical composition according to claim 9, in form of suppositories 
for the rectal administration. 

IH) Pharmaceutical composition according to claim 9, in form of cream, 
ointment, aerosol and the like for topical administration. 
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